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FOREWORD 



Till! Ntiliiitiiil Hi:li!iii:i* FoiiiKlnliini \'\p\m\ Ifn iniiji' iliiin Kvn 

(liiciuh iii WW rxliMifiivi* (iiillrclion diid iiiiiiivHis iiroKniin |HMiiiilliM|! In llu: 
Nnlliiil's mvim m\ Wihwhws [mwim. I'lit; iriiiillinu ihln 
MYm Hfid iiiiiilyscH linvc \m md widoly limln in niilionHl iMifliiniL iinil 
iiiHlitiitHHi.ll policy fi)riiiiiliiliiiiui. KllnrlM liiivi' \m\U\\\ Iti iiiiiKHinlriih^ m\ 
{mmm\\\m\\\ mm\\\ HiliiiilifinH iind [ihhI irnntlH.liiJWiivi'i'jiHiliPniiiMl inr 
tli!|ii(;lin!^ jioHKibl!! fiitiiri' tn'iuU liccmiii' iiii;rriiHingly I'viibil, n iiimli^M 
pni|(M;llnii pni^'nini wiih HtnrliMl l)i!vd(i|}|ii(!nl dI n)nlh(i(l()lii«if?H iinil iit:luiil 
pnijedinnN nf mm\ \m\ jiijiiiitMirlMi' iiiiiii]iiiWi!r rcjirtiNiiiih'd IIm* lirU 
()tj||]iilH(H'llii!jHit}{niiii/l1tiH jitiblli:nlii)n rf!|iiiilHnnii(lilli!r{!i]llliruHln<iinHly 
prcijfiiition (ijlnrls in tlir (iNpfiiiililiiri! (Iiifiinin, 

TliiH fiMiMiiiHUikiiiiny ntlif!iNitt(nii|il(Hlpn liSl3 luiidinH 

\)\\\\v.\m, (ititiiiiili-iipnwiihiiiiprmlidnliliif^^^ pprcdpiliinid 
ihuviiliK! {iflUDiir ii)iijnrlnli!miilii)ii(il i;f)Nllii:lsjh|ih:;iiiHipifimfitl^^ 
RSfl) Hxpiintliliiri! Itivnln. Ildvviivnr. \k minhndiildgy UNnl iniduiloH ^liidiiiBoi 
piiNt iiilijliii!)Hlii|}H|)(»lw(M!nR^llfiiii(lin^iin^ m\mm viinaliliiHiintliif 
thnfiicliirH rdHpmiHibli' fnrlliiiHn riihitiiiiisiiliis. AHH^iHHiiiiinlHWiiniiiMil^^ 
iiximl Id which ihii Hiiiiiii fiictiirH iiiif^lil iiiipnct tlicHyHhini iliinng Intiirn y^iiirs, 
iiiclinliiijj ii HrmiH iif {liHciiHHioiiH will] kniiwIiMls^nliln Ckiviiminml iiiid 
imIiiHtry iiflidiilB. 

'rho nipiMi siji)iiniiri;^i'H llin linillifiijolnHy Hiid lindinf^H (d' lliin Hliidy iind 
prnvidnH |iri)j(!(:li!il R^l) (ixpitiiditiin'H Inr llui yoar nifi5. h in nny \mm^\, 
pnijiidj'd nfiiirpH (InpiHid liiirivily (ill llii! ;iHsiiiii|)li()iiH iiindih In Ihlfi mm^ mm 
(if llu!fi*!fiiiHiiiiipliniiH iiivolvi? HiynifiCfint dmm fi'nin n^i:*.ni Inindssiiyli iin 
{n\mM inOTiiH{!siiii;onHliinld()llrir^ iixpi^ndiliiniH. pniisiirilyintlu' 
Mmm mt (;iiiin}i(!8 in Irnnd diriHillon an: idiio HKpodiid in tho mlwf^l 
dlHliibiilianulFiidiirnlRSl) fi]n(lsvvlHinilhiHnngd(!(din(!inth(!Hlii^ 
hIItoiUhI tn iiidiiHiry in iixpiictiid to nlop, whihi lliu provldUBly iniiniaHiij^ 
BliiirRB nf Fiidfiml inlrmiiural labiirakiriiiH and acmliimin inHtltiitionB nri? 
Mmmi\ In niniiilii kivuL Thiiri) hiiH hmn facliiid itvidnnia! Inr ikm triiiid 



cliiifi^iiHin tmwl yrfin;, liiil tinlybn vimv llniihMlpi'riiHlHnftiniiiwIdi;!) nuikiiH 
lbi:ir (;!iniiniialioniiniatti'r ill hnnic iincrrliiiiity. TIim DHHrnnjilidiiHUHd linil 
l!ii: ^iPiridivily^il h niMi|iM;tiK| tiihd |{^(|)nni'n(ii|in'MH lii iboMMiKHuinptiniiH 
iirfi fiiniijniiri^iMliii Ih'! iiili'fj{lii(;ti!)(i of iN mpnil 

II nniHl Im» i!|ii|illiifii/ml iNt |irniri;lintiH Hlioidd nnl bn cnnfiidnml 
pn^dintiiinH liccinifitMif Ihiiir d^pnuHnnnMin ii npncifit: mdiiodolof^y and i\ 
si-rirs (}f NpiMiifii. fiBHiniipliiinB whoHii vnlidHy in h iiuittor of subjoclive 
jii(l^m!»nl.(!i)nH(!E|iitiiitly,p!np^ rognrdod with 

caiilinn aiidHlHnild ciirlnlnlyiKil bdnunsidniiMj m pn!f;iHO indicators, \m\mi 
Wwy Hhonblhi' mdm m\\u\\ indicHlinnHnl riibiiivi! liiiiKniludnnif pneBibln 
[iitni'i! M\\ \mh l\h ik\) dm\ tluil lUm prnjniitiDnH inuHl ho riioxainineil 
vvitliin a h'\s \\) iisiinB wbi!thtirtliiM?xpiH:ii!(l(:hani{i?H. inhiirtihl \nm\w 
{\i llir iiH^iinnptlnni). iim Indid iif a liiiffinirnlly Inn^dfirm iiiHiirH In justify 
llimr \m (iviirtlifMHitirijlO-rar pdrlod, 

it Nhniilil hi! ki*|)l in iiiind lliiit lliiH riipini dnBcribiiH early iiffiiflH of iho 
NaliiinalBdiMu:i!F!Hiniliitiunli}pm|Mi;ty 
indhiidnbiKy in iixpiiriiiiynlnl and ciili undijiiliUHily bi: iniprnvmiCninineiila 
nn [H^HsiblH InipmViHnonlH will hi! }jr(!all;y lipproidiitiid and wniihl hnlp in \h 
drviilopmilf! of liHiin! pmjiictiiinii. Tim Foiindntinn wnnis In iiKtcnd ilB 
iippriKiiatiisf^ !i> Ilip HHiny (Hivortinieiil iind iiHhiiitry Rlifl) offidabi lliiil hiive 
idmidy prnuikHl iiHiiful inlornuilinnhiiHpdnii duarinHif^hl and nxpdenmi. 
Thtf pr()i<!(;||oiiH ilunnfinli^iiH wiu'ii iiiwiikipiHi in Ik RItl) Knonnnnc h\\iim 
MWm I William L. KhHViiti, fif llni Nuliimiil l\mmi lMJimdnli.<)n's 
DiviHitni (if Bciiiaci! RiiBiiurciiH StiidiiiH, 

Clijirlns K. Falk 
Diriidnr, DIviBioii of BriRncii 
HdsoiirnuB SliuileB 

|iin<! 197fi 

ili 
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SUMMARY 



♦ Tlie§e projections indicate a leveling of R&D ipendmi by the 
Natioii's unlvursi'ties and collegBS and other nonprofit Institutions, 
incriiasingonly cinavirage of l pflrcBntperyiarthroiiglioutthel974'. 
85 period. Federal R&D support of these instilutians is projectid lo 
in crease scmewliflt faster than non-Federal R&D support between 1974 
and mi 



• R&D cxpfindilurfts throui^hoiit the fnur inajcir sectors of the 
ecHiitimy aro prajectfid iu reach fivcr I3B hilliun in 1 385, as itieflsiired in 
tiirins (if 1972 dollar?, fiveraginii a 3-percenl annuiilgrowlh betweer 
1974 and 19B5. 



• Th(! griiduid ddine inthfiriitiii of R&D expenditures to ihegross 
nRtloiial prnduol (GNF) expfirionced siiice i964isexpectBd to continyfi 
thniuph 1985 as the GNP is prdjecled to ehnw a more r<ipici incrensd 
than RliO expendiluros, By 1985 mmch and devclopneni iis a 
percent of GNP is pnijiicled to b 2,f) periient campaPcd to the 2,2 
percent flKpec led in Wi 



• hiMM R&D spending is expcnlod to yrow at m avera|e 
annual rale af U pcraenl helween 1974 and 1985, niainly because of a 
prolected tinnual immt of 6 percent in the ohemicdls industry, 
Nonnitiniifficlurin^ industrliis, while representinji a small sharaof the 
to.tal. are also expoiilotl to show sub§tantlHl annual growth in R&D 
expeiidilurfisof aboul ii peninni. 



• Federal Ul) prnpiiis m expected lo inorease by some 33 
peri:enlfrointhe$14,5billlnn irilB74 to 110,3 blllloiilnisas.orby 2,6 
percEnt per yuiir, Defense Bpendingi which flcfioiinls for fO percent of 
IheFcdorfd R&D tolid, is the mnjof cfiiiSB of Ihe projected increase. 
Industry IsfixpoijtfldlQreniaintliemfljnrpBrforinerofFedBriil^ 
and divctopmeni with over 50 percBnt (if ihe Fediriil totid. All 
perforniers' shores areejipeolddtci reniain relativBly stableuiitll 19fl5, 
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{BilljQnsof1§?2dollarsl 
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BQURCI Nitlenaliclenca Foundatiof^. 



INTRODUCTION 



Research and deT/elopnient is defined by the National SciGnce 
Foundalion (NSFJas intensive study dirEcted toward fuller scientific 
knowledge as mW as the systematic use of this knowlidgB directed 
toward the production of materials, davioes, systems, or methodii. 
Since 1953 N8F has carried out a programofintrarouraland sponsored 
surveys of RaD spending, It has become increasingly evident duriiig 
recent years that the support pattern of'R&D activilies within the four 
major seclors-industry, loverninent, universitiea and collegea, and 
other nonprufit orgHnizatinns-ie undergoing a marked change, For 
example, decreased emphasis on defense and space R&D efforts hiis 
been accflmpiinied by increased support of civilian oriented R&D 
activilies concerned with the numerous social problems (acing the 
Nation. 

An examination of likely future R&D spending levels is essertiiil 
fortheasseesm^nlofloni-terniR&Dmanpoiviiraiidfa 
MB projeclicnb presented herG have been developed throygh the use 
of relatioiishipsbetweeri existing dataonR&D expindituresandother 
economic variables in industry and the Federal Government, and the 
use of recent historical R&D expenditure trend information for 
universitiBS and collepB and other nonprofit institutions, 

The 1985 estiinates of total R&D spend ing in the economy were 
determined by sepa ralely projecting RiD spendin|of each iectorand 
thiin summing eacli of the sector projections, ProjeciionB of R&D 



epending in the private sectors exclude expenditurea on federally 
eponsored R&D projects, Within the industnal sector, eesentially the 
only non-Federfil source of R&D spending is industrjrs own funds; 
theae were projected separBtily, Within the university and coilege 
sector, the non-FBderfli sources of R&D spending are Industry, 
nonprofit, and institutions' own funds; each sDurGe was projected 
separatily. Wilhin the nonprofit sector, the two non-Fetloral sourcBS 
are industry and nonprofits' own R&D money; once again eachof these 
sources was projected separately. ProjectiDns of Federal R&D 
e-xpenditures wereconiputBd on the basis of total FerieralRltDoutlayB, 
without regard to the sector in wliich the work Is intually performed. 

The major considerations and related assumptions associated 
with these projections are summarized in the following table. Also 
.shown are sensitivity measures of these projections as they are 
affected by the various assumed parameters, These sensitivity 
measures show likely changes in the final projections, aesuming a 
change in only one variable, while holding all other variables 
unchanpd, 

For some additional insight into projections of R&D spending, the 
reader Is referrEd to Charles E, Falk, "Dynamics and Forecasting of 
R&D Funding," Toclinologiral Forocusting and Socio! Chongfi, 1974, 



Summiry of Projsctfons Methodology 



Fictof 


Assumptions/Mitheds 




Sinsiilvity 


A. Iiiduiiry 










MuitrvR&D/Sileiritio§ 


Industiiil R6D growth is proportiDfiil to salts 
§mk It is mm%i thit thi fstio of 2%, 
\ivhioh hii faiin rilltivsly level for th« list 15 
Viifi. \will hold for 1S8i for nninyfieiuring 
industflgs'lotiL 


Historically, vGriatiem in R&D/sales fitioi 
have stayed within + - 10% of thi 2% 
avifigi. 


10% ehsnji in ritio in IMS riiulti in i% varia- 
tion in total R&D fynding. 




a) Drygiindmidiqines 
Michinery 
Electrical equlpmirtt 
Sdintific inltrumint^ 
Allothirmanufaaturing 
induitriei 


Ffdjectioiis of INE ratios were biiid on trend 
inalyiboll36M4dati. 


Anilyiii provldid reiylti mim to expacta^ 
tions of officials within thiis industfiei, 


10% ohange In ratio In tSBS reiults in variationi 
intotalR&Dfyfidlngisfollov\i: 

DrygiandfDidicifiis 0.2% 
Miphlnery i% 
ilectriciieqyipmint ,8% 
SQiiniifio Initruminti D 
Aljothirminuficturing 




b) Industrial chemicals 
Other chemicals 
Motor vehidis 
Aircraft and missllii 
Optical and other Initrumints 


FrD|@cti9r)i of 1K5 R&D/ialii ritlei wire 
based pn expectatloni of offlclilsiA/ithin these 
induitriii. 


Big^nion reiultid in ratioi CDniidired to be 
unriiionebli by induitPy fl&D officiili. 


10% change in fitio in 1385 raiults in viriaticn in 
totil RID funding aifollowi; 

Industrial cherrijcaii C.S% 
Other cheiricils 1% 
Motor vehicles .i% 
Aircraft end missiles 1% 
Optical ind other Initfufiienti ,2% 


t 


Salei deflation 


k^dnvBision OT pryjByiiQni Id cQnsiini 

dollari assufnas an inflitlofi riti ol 
annually batwien 1974 and 1385. 


Mgsuinjjiiun wss LJiissy uii uyvQiiinisiii 
(Sureiu of Labor Stitisticii and Dapartniint 
of Commarcs) iitifnitii of Inflitioniry 
trends, 


\t\%\ rhann^ in r^ts nf Inflflfinn r^^iiHi In 

2% virlitiDn in totll R&D funding In oppciiie 
difictiofi. 




Indyilrysilei 










a) Product VI Jndustrybisls 


Product and Induitry ihlpfnints m\i\i 
\mnm it sartie rate bi^ein l9Mand 19S, 


Historicilly, produot and Indyitry shipnunii 
have chingid at ihaut the mm 


10% ohange In rite of growth bstween product 
ihipmin^ ind Indystry shipments raiults in 
variiilonsof totil RID fynding of 0.2% In 19BS, 




b) iyMigitinduitrv 


All indynrieifor whlphaalisaitif^itiisfi not 
ivailible I1S% to 20% ef the tptil) mid 
inpriasi it thi sama rate as thpae tor ^hlch 
iileieitiniateiariavaiabli. 


Hiitofical data covifing tlie 19^-57 pfriod 
show both gfoupl \mmi\f% it liffiilir files. 


10% cl^sngi in growth raiults In viriatlons of 
totll B6D funding of 0.3% in 1185. 




cl Ent@rpfii8 VI, sstabliihrnent 
bssis 


Eriterpfisa and establlshmir^tf lalts would 
increase by the iirt^e felativi raiei bttwsin 
1974 §nd 1i5 ai they did batwiin 1SB8 and 

mi 


Hiitoricil data eovering thi 19B47 period ira 
the liteitiviilabla data. 


10% changi In fits of growth reiu'ti in variation 
in total RID funding of 1i% in W, 




d) R&D pertarmirs vi= non^flfrD 
perfDrnififS 


Silii of both groypi woyld incfeiii at the 
um ritibetwsin iPind 1^1 


Hiitoricil data for thi 181^6? period sh^^w 
Hies of both groypi InQiiiiing at iifnilir 
ritii. 


10% chingi in rate of gfov\fth risulie in yaria^ 
tionoftotil R&O fynding of 1.81 io W> 



Suniniry of Projections Methodology = Con, 



Fiotof 


AiiiJrTipliDni/Mithodi 


RUlonill 


Siniltlvlty 


k IndustFy - Con. 

4. Non-manufactyringRID , 


RID fundi vVQuid h 1% of rnanufactiirlng 
toiel in 1981, biiid so trend rigresilan of 


Regression results In 19% ratio $^n§i<jired 
fai^nsble, bas§d on growing RID Imln- 
mint of nonr^inufaeturing firms. 


10% Qhangi In fitio r^ylti in veriatior^ d totil 
ilDfyndingofO.lilfiins. 


B. FfdirslGovirnmint 


Fidaril R&D pfcpcrtienil to Mm\ pur^ 
PhasiidfggDdiandiifviciS, 


R&D Is 1 purchisid servipi. A mpm ai 
Fideril pyrcfisiis and R&D fynding Mm 
strong correlitlon over piM, 


10% changi h Mm\ pufoNiai of goodi and 
itfvlsei r^ulti in vsMon af 1% In total RID 
fyndinglnllffi, 


C. University and Coflig^ 


Non^Fediral ioyreii i/vsuld Incfiiiito 1SK 
itlhglS^-ISinnyilrlti. 


Studisi of universltl^' finandil ^q^ditions 
support i^uniptlQn for ynivifilM m 
fundi; Indyitry and nonprofit M W pait 


10% ehingi in rata pf growth r^ulis lii e^ntlal^ 
ly no viriitlpn Ifi totil USD iuridjng in 1^. 


Othsr Nonprofit liiitKutlarii 


Npn-Fidiril meiivvculd femain level 


R6D funding from non^Fgjiril mrm for 
1968^71 piriod Indicitii liviling 0^ mmi 
ihilPampunti. 


10% chinge In rati of grovvih riiulti In D.1% 
viriitlgn In total R&D fiindifig In 1968. 
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TOTAL R&D 



In 1974 Ihe ocinibined R&D BxpertdiHires of all sectorB of tie 
econamy tolaled S32.3 blilion, the highest level of spending k 
resGai'ch and developmenl evor rBcordfKi, In constant dollars, m 
measured bj* the use of the GNP price kM\)i Ihere has been a U- 
percent iiverage etiniial decrease from \k peak reached in 1968, 



The next 11 pars iire expecled In lli(W a iraduiil turnaround io 
this trend with nalioniil R&D expendiluras iiveraging a 2,9 percent 
Hiinunl growth Ihrouih 1985 lo $38,2 lillliiin in terms of 1972 dollars, 



To demonBtrale how phanges in the livel of R&D investinral 
compnri! to lata! economic ncilvlly in tb United States, ElD 
Bxpendlliircs are shtnvn as a percentage ol the GNP over time. Since 
1864 the riitio of U.S. R&D expendiliii^es lo the GNP has shown li 
graduHl decline frnm 3,0 percent, reacliini U porcent in 1974, Tto 
decline is projeclod lo continue, rflEichiii| W percent in 19B5, 



As shown in the chrtrl, nil sources ot RiO funding are proieclcd (c 
Increfise between 1974 iind 1985, with themsjurgains registered \k 
Federal Government and Indiistry, R&D fumling by universities and 
collegee and elher nonprofil institutions m ixpeGled to increase only 
slightly IsDiwiien 1974 iind 1985. 

in the sflclions that fullnw, indivldad sector projections mW" 
prising^ thflse nationfll eatimBtfis and tblr fflspeclive methodoloilp 
ai'fl desorlbed in detail. 



Total R&D funds, by source: 1963-8S 

(Billioni of 
1972 dollars) 
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INDUSTRY 



K&IJ expuiiflilurnH from intluslry'B own fundfi nn? fixpucled to total 
Sl7.(i bilHnn in 19B5, mmisun]d In [mm of nrjnstiint 1972 dollars, This 
aninunl, wliHn noinpHred with tlu! lovut of compuny-fundod rcBCorch 
ml diivfilopmeni in 1974, Niprnsents un innrfinSH of 46 pfircent, or an 
avnmHK annunl j^rowlh of 3.5 pernenl bet weon 1974 and 1985 (tablu 2). 

Thmn projHnlinna werB arrived at through two approaches 
applying similar mtithodologiGs to two sots of data, In the firit, KkD 
OKpnndiiurRH of all manufarturing industries were treated as a single 
entity and thoir projontod totals were added to totals for all 
nonmanufHKturing industries* Then, to provide further insight into 
individual manufacturing induBtries and to serve as a check on the 
results obtained in the first methodology, individual projections were 
made for the largest R&D=purformlng industries and the remaining 
smaller performing industries as a group* These totals were then added 
to the estimates for nonmanufacturing Industries developed in the first 
methodology, As will be demonstrated, both methodologies produced 
comparable projections for R&D expenditures for igBn. 



IBnth Bets of projections of industry research and development 
include only those R&D activities performed within industrial 
laboratories with industry's own money. Industry R&D support 
provided to universities and colleges or other nonprofit institutions is 
included with the projections for the university and college and other 
nonprofit sectors. 

The flow chart Identifies the major steps taken to arrive at 1985 
Industry R&D estimates, 
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Dsrivation of 198i estimates of company R&D funds 
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Consisiit^flollar chfinge 
Inest^blishmeitl 



CohslOnt'dollaf change 
in gntefpfiae 
sales, 1B74-8B 



Constant^dollar change 
InR&Opsrfofmtirs 
ealei. 1974 85 



SaleHOlR&D 
[iQrfofmefs, 1974 



Nafinianufactunng 
R&D, 198B 



Nonmanufact.ufing/ 
fTianuficturing 
ratios. 1985 



R&D. 1985 



Sales Qt R&D 
peffflrmers, 1985 



Totot company 
R&Dfunds, 1385 



Manufacluring 

The basic methodology for projecting manufacturing industry's 
R&D spending was to apply a 1985 BStimated R&D/salBS ratio for all 
manufacturing industriei to 1985 estimated sales data for those 
industries, This technique was rflpeated for individual two- and three- 
digit industries' and yielded data consistent with the totals obtained 
by projecting total R&D data for all manufacturing industries ($17,1 
billion for the former and $17,4 billion for the latter), 

Analysis of survey data spanning a period of more than 20 years 
reveals a positive correlation (0.9) between the amount of industry 
money spent for research and developmBnt and industry's net sales.^ 
For example, between 1967 and 1974, the ratio of R&D spending to net 
sales for all R&D-performing manufacturini companies has rangBd 
between 1,9 percent and 2,2 percent, When looked at by individual 
industry, this ratio has also remained relatively constant, 

Even when examined back to 1960, the company-funded 
R&D/ sales ratio for all R&D-performing manufacluring companies has 
remained at about 2 percent (table 3), A lack of comparable data for 
individual industries prevents examination of the ratios prior to 1967, 
The U.S, Bureau oftheCensus, however, has classifiedeach company's 
total R&D activities since 1967 into the oni-industry category 
representing the company's major business in 1967, 



1 Baled tffl Ihe standard Induslriiil ClHssifitfilhin (SIC) induitr^ 
tBm National Science Foundntiun, liesotircli anil DiH'ijIcipimjnl in Intiusiry (WashinRtnn, 
D,C. 20402; Supt, of Documentu, U.S, Onvsmmiinl Pfliilliig Offine), publishcdannuaiiy, 

O 
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DEVELOPMENT OF R&D/SALES RATIOS FOR 1185 

In the first set of projections, R&D/sales ratios for all manufac- 
turing Industries during the 1960-74 period werefound to vary no more 
than 10 pBrcent in either direction from a 2-percent average. In view of 
this stability evidenced overtime, it was assumed that this ratio would 
still be applicable in 1985, 

Projections utilizing individual industry data were compufed from 
data on R&D expenditures and net sales for the years 1967 through 
1974, The linearity of the relationship between these two factors is. 
demonstrated by the figures in the chart. Based on these observations, 
the 1967-74 data were extended by industry to 198a to obtain ratios for 
that year. For the drugs and medicines, machinery, electrical 
equipment, scientific instruments, and all other manufacturing 
Industries, the 1967-74 ratios varied only slightly around the averages 
for those years, These averages resulted in ratios which industry R&D 
officials accept as reasonable expectations for the actual ratios in 1985 
(table 3), 

Examination of projected, ratios for other industries and dis- 
cussions with company R&D officials concernini future R&D spending 
in their Industries, however, lead to the rejection of the average for 
industrial chemicals, other chemicals, motor vehicles, airGraft and 
missiles, and optical and other instruments industries. Linear trend 
regression was used for each of these industries to obtain 1985 ratios 
but was rejected in all cases. For example, linear trend regression 
would lead to a ratio of zero in industrial chemicals, by 1993, in other 
chemicals by 1991, and in aircraft and missiles b.y 1986, In the motor. 
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Industry^financed R&D/salei ratios: 196MS 



Pefcent Industrial chsmieals Percent Motor vehielis 




SOUflCf : Nltbnel Sclgice Foundalign, 



ERIC 



9 ■ 



vehicles and optical and oilier inslrumentB industries, unreallstically 
high ratios would be obtained, For all these industries, therefofe, it was 
necessary to choose alternative projection techniques, The one chosen 
le subjective but reflects information and opinions of R&D officials in 
these industries. 

In the industrial chemicals industry, it was observed that 
culbanks in R&D spending between 1970 and 1972 caueed a decrease in 
(he R&D/sales ratio over this period from 3,8 percent to 3,2 percent. 
Between 19?2 and 1974, however, the drop in this ratio to 2,7 percent 
was largely due to major increases in sales and not to further cutbocks 
In R&D expenditures. In fact, R&D spending in this industry rose about 
15 percent over the latter period as measured in constant dollars, With 
the current and anticipEited energy and materials shortagea, R&D 
officials in this industry foresee an increased dependence on research 
and development over the next decade, Estimates by these officials of 
R&D sales ratios ranged between 3.5 percent and 4,0 percent by 1985. 
On the assumption that company R&D officials may be iomewhal 
optimistic in their forecasts relating to an activity they supervise, the 
lower of these estimates was used to approximate the 1985 ratio. 

In the other chemicals industry, company officials interviewed by 
NSF staff anticipate increased emphasis on research and development, 
resulting in expectations of gradual increases in theR&D/sales ratio to 
between 1.8 percent and 2.2 percent in 1985, Using the same 
assumption regarding company expectations as in the industrial 
chemicals industry, the lower of these estimates (1.8 percent] was used 
to approximate the 1985 ratio. 



Within the motor vBhioles industry, company R&D officials expect 
the R&D/sales ratio to Increase slightly over present levels, This is 
based on the assumption of increased R&D emphasis on energy 
conservBtion and pollution abatement. Assuming optimism on behalf 
of these R&D officials, the 19?4 ratio of 3.0 percent was used to 
approximate the 1985 ratio. 



Similarly, within the aircraft and missiles industry where total 
(and Federal) R&D funds dropped sharply in 1970, a number of Federal 
programs sugiist some increases in this Industry's R&D activity ovw 
the next decade=the B-l bomber, the Trident missile, the spaca 
shuttle, etc, R&D officials expect the R&D sales/ratio to reach at least 
3,5 percent by 1985 and perhaps even 4.0 percent, It was felt thai the 
lower of these estimates would approximate the 1985 ratio. 



The same basic principle was employed in the optical and other 
instrumflnts industry, R&D officials expect only modest growth in this 
ratio over the next decade, Accordingly, the 1974 ratio of 5.1 percent 
was used as the 1985 approximation. 



Even though the 1985 R&D/sales ratios for some individual 
industries represent only informed estimates, the application of all 
these individual industry ratios to sales estimates results in an all' 
manufacturini ratio of 2,0 percent, the same ratio obtained earlier 
when data for all manufacturing industries were projected as a group, 



DEVELOPMENT OF 1985 SALES ESTIMATES FOR 
R&O.PERFOKMING MANUFACTURING COMPANIES 

The 1985 sales estimates of R&D-performinj! miiniifiiduring 
comp'aniHs arf! based on data oonttiinfld in the Deparlment of CDmmernf! 
publication, U.S. Indiistrifii ikikoi VM. The CumiTiiirce sales 
estimates are in current dollai's iind arc biised on their curreni dollar 
1985 GNP GStimalfi of nearly $3,6 trillion, In mmkni lf)72dollnrB, 
Ihejf estimate $1.9 trillion, the samn oonstant dolltirGNP hS pitijeutod 
by theBureau of Labor 8tatlBtios(BLS) for 19B5, The eitiim^^ 
inflation which results from a comparison of these cnrrenl and 
conslant dollar GNP eBlimatee ie 4,e percent annually between 1974 
and 1985. This is consistent with the rate of GNP inflation estiniated 
by BLS' and the Office of Managemenl and Biidget,^ The latter 
estimates an annual inflation riite of 5 percent a year between 1974 and 
1981, However, the later yeari are estimated at about 4 percent. It 
should be noted that the Departmsnt of Commerce doea not have a 
written methodology available on which their sales estimates are 
based, so it was impossible to aisesa the factors which were used in 
making these sales projections, 



From these sales data, constant dollar averap annual growth 
rates between 1974 and 1985 were developed for each industry, The 
following assumptions were made in devBloping these estiinatEs; 



1. It was assumed (hot product shipments'^ and jiiduslry 
§hipninn(s« would increflse boiween W4 and 19115 at the saine rate, 
The sales projections in the Commerce report were madeon a4-digit 
industry basis^ and represeni, for most 4-digit industries, the vbIub of 



' DpfiHrlment of Lal'rar, Boreiiii ofLiilinrSliiiisilcs, Monllily Laliorllni'i'jjiv | Wasliiiiji|(in, D.ll. 
April \m\. 

* KxcdulivcOfflciMiflho President, Tliiiaudpid lJiiildSl(il(isC!aviirn^ifiilt, FisKilYfflr 
J!)77 (WaiihlHjilijn, D.C. 20402: Siipt, iif Diiciiinfiils, U.S. Giivnrnmflnt Prinilnij flff|i;ii, iy?0|, 

- Proiliii;! shipmcnla InckKls Ihu vnlits of individu.il prniliicls shippfid Irfegpsjtlivfi of llui 
industry cotit! of \\\t fisliihlislimiinl shipping thiiiri, 

* Industry shipments indiiili) niil nnly thn oulpul of ii pliinl nf producis [ilnisified In the 
industry (prlmiiry prnihinlsl liul iit prndui;ts ciiis.ilfied in iither induslries ns ^vnll [Siiinonrlflry 
|)rudu(;|s|, 

' Thesale.sprnii!(:liiinbfiirR&D-pflrfi)i'ii)injiniiitiu^ liOiiipiiniesatebiiseiinna-andS- 
digit indiislrlfls, A 4-di|iil intluslrv is a suliinilListry to a 2- nnd 3-di|it 



indufitry shipninnts, For Borne 4-digit industries, however, sales 
projecilcins were made on a product BhipmenI basis since industry 
shipmeni data were not available," 

2, It wci.s (ifisumed ihnt cdl 4-digit indiiHlries for wliich 1985 sales 
prajnelions were not imihhk would incron.se ut on oniuifll rale e(|ual 
lo Hie H'ejglited nveroge of l/ie mpi indiisirics for wliich data were 
(iMilnlilii, The Indii.strioi Ou(lool< does not make salesprojections 
foralUnligit industries; only the larger ones are shown, For the 2- and 
3-digit industries-chemicals, machinery, electrical equipment, motor 
vehicles, aircraft, and inslruments-for which R&D projections' are 
being niade, sales projections have been made for the 4-digit 
subindiistries which accounted for between 80 percent and 85 percent 
of the 1974 sales of these 2- and 3-digit industries. 

3, it wa.*! assumed that the rslfltionsliip between the growth in 
unterprise^sfllosandlhepwthinostflblishment^^qalesbetw 

end 1903 woiili remain the same oa existed between 1£)58 and 1967. 
Tile U.S, industrial Outloolf salee projections were made on an 
ee ttiblishment basis and had to. be CO 
be comparable to the R&D data. For each industry, therefore, a 
comparison was made for the years 1958-67" between the growth in 
enterprisB sales data from the Enterprise Statistics and the establish- 
ment sales figures from the Census of Manufacturers," both published 
by the Bureau of the Census, Department of Commerce [tablel), These 
ratios Were themapplied to the average annual change in Commerce 
1965 sales on an establishment basis to obtain an average annual 
change on an enterprise basis for each industry. 



" In 11)^4 SHliis on ii priitlui;! shipmenl biisns iiiii-mintnl furidwul lOperniinl of Ihc loin] 1974 
siiIbs, The ^.(liiil priniiiry instids Imlusirji iiccnunleil fur vlrluiillj aW nl this anioHnl. 

' E''ii:h iip(ii'iii|nji pliinl of a (ionipsiiy is nliissifiiid Independiinlly inlu a apocific iniiustry, 
All pliinis (if a company arii cnnsflidatcij intn iinii riiportlriy unit and theeiltire cnmpiiny k 
cliissifiiijj Into ii spfMiifli; Indiisiry, 

Allhiiugh snliiii (iaia Hfe HValiable from Ihn Qinsas a/ Mm!i!f(intiiri;s fnrlfl72, daja fraiii the 
f'4)l!.'fprisii S|(if|,ili'i;,s for this year will nol lie availahlfi iinlll mkkm, 

'•' Spiinial Iffialiniinl had In he given ihejictrnleum rBfininji and OKlraclinn industry (SIC 19 
mi 13). ThiiCensus sales flgiiriis fi)rl9.Mandl9fihlldni)lln(;liidiHnduslryl3(Crud9pBlroleuiii 
and Natural Gasl, Data for ihis indiisify were derived frotn t]finsn!i iif Mininp dalfl for Iha years 
lifiB and ]%% hit IhissB years, Ihe sbIbs diila for Ihii nruile pnlroioiira and nalural gai Industry 
vvoriHidriod til I hij Census t(Hal for pfilriilEjiimrefininy and rela induslrieB|SIC29j,Acanibincri 
(ulni far t|in two rpiijor 2-digil industries were oblaineil, Crude pBtrQleiim and natural gas made 
up 45 pBi'Mnl and 44 percsnt, rBspeetively, of Ihe nnmbined lotnis. it Is aisumod that tills 
reliili()nshipslillhold.s, 



4, Since the sales of R&D-performing mHnufactufing companifls 
increased at flboiit the same rate as the sales of all companies (R&D 
perforniers and nori'R&D performers) on an enlerptisa basis over the 
1958-67I3 period, it was ossumod that sales of R&D pflrforiners by 
indtisiry Iwimm nnd 198S would increase ai ths sam rate as 
toiol onterprise sales over tho 1974.75 pariod, The 1974.85 growth 
rales for total enterpriBe sales were then applied to the 1974 R&D 
perforniers' sales data to obtain 1985 sales eetlmatee for R&D- 
perForming manufactiiring companies [table 5], 



consideriri| the irowing R&D Involvement of many nonmanufaclurlng 
companieB, partioulflrly in the utilities induitry, this ratio of 3.0 
percent was flxpected to result in a reasonable 1985 approximation. 
This ratio was applied to the manufacturing R&D total (obtained by 
summing the R&D estimatei of the individual manufacturing in- 
duitries)loarriveatBstimatesofnonmanufacturingR&Ddat 

year [table 6). 



Nonmanufacturing 

Since historicai R&D data are not available for individual non- 
manufacturing Industries, the nonmanufacturing sector was treated as 
an entity. In addition, there is little In the way of pro)ected data for 
nonmanufacturing industries which can be related to reaearch and 
development. The Commerce Department, while making sales projec. 
tions for some nonmanufacturing industries, did not project thoee 
nonmanufacturing industries most heavily involved in R&D activities 
[engineering services, commercial R&D laboratories, and electrical and 
gas services), Therefore, the techniques used to project manufacturing 
R&D activities bBsed on sales could not be used for the nonmanufac. 
turlng sector, Data for nonmanufacturini industries were derived in 
the following manner. For the years 1967.74, ratios were computed 
relating industrial financed research and development in nonmanufac. 
luring industries to company R&D spending In manufacturing 
industries, Linear trend regression was used to extend this ratio to 
1985. Based on discussions with industrial R&D officials, and 

i! DepsrIirienI of Cufflnirt'iie, Hureau of Itiu Cmms, E/iler|)risu SkMm: 1907, Fori i- 
Cenoral Repoft «n Iiidustmii Orpnizolion (Wnshlngtpn, D,C, 20403: Supl, of DonumBnls, U.S. 
Government Printing Office, 19?2). 



Ratio of nonmanufacturing R&D to manufacturing R&D: 
1967-81 
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FEDERAL GOVERNMENT 



. As shown in table 1, Federal RID funding is projected In 1972 
dollars at S19.3 billion in 1985, up 33 percenl from the 1974 figure of 

■ , , $14.5 billion, The major factor behind this increase is the projected 

increase in defense spending by BLS, Defense spending accounts for 70 
\ percent of the Federal R&D total. The 1985 projection was derived by 

relating historical data on Federal funds for research and development 
;. and Federal purchases of goods and services, Through the use of 

regression analysis, the resulting ratio was applied to 1985 projections 
. of Federal purchases of goods and services." 

Since Federal researGh and development can be viewed as a 
. purchased commodity or service, it was assumed that future R&D 
funding levels are prBdiclable when related to expected Federal 
purchases of goods and services, Tb test this asiumption, these two 
series were compared from 1953 to 1975, the last year for which final 
R&D data are available (table 7), Each series was converted to 1972 
dollars by using the GNP price deflatof for Federal R&D spending and 
the Federal purchases price deflator for Federal goods and services 
(FG8) before the two series were related," The GNP price deflator 

Federal purchases of goods and services from current to constant 

■ dollars since Federal purchases of goods and services include many 
activities other than research and development, such as defense 
operations and maintenance, construction, payroll, etc, which 
contribute to a higher price deflator forFederal purchases of goods and 
services than for the overall GNP, In the abeence of a true R&D cost 
index, the GNP price deflator is used to convert Federal R&D spending 
from current to constantdollars, While theGNPpricedeflatorincludes 
the effects of price changBs for all goods and services in the economy, it 
is considered a reasonable indication of changes in R&D costs,'' 
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The relationship between Federal R&D epending and Federal 
purchases of goods and services has remained relatively constant at 15 
percent since 1960, The increase from 1962 to 1965 to over 17 percent 
was attributable to heavy short-term Federal RSeD investments in 
space activities/ During this period, the National Aeronautics and 
Space Administration's (NASA) R&D spending Increased by a factor 
of 4. 

From the data in table 7 a scatter diagram was prepared to 
determine the nature of the relationship between the two series, By 
eliminating outlier data for the years 1953-55, the relationship for the 
remaining years can be described by Federal R&D Bxpenditures (y) = a 
log Federal purchasss of goods and services (x) + b. The slope, a, = 
50.299 and the intercept, b, = -86,269; the coefficient of correlation r, « 
.81, The estimating equation line has been plotted on the scatter 
diagram, 

By eliminating data for earlier years, the relationship between the 
two series could change. For example, if 1953.59 data were eliminated, 
the period when Federal R&D was experiencing significant growth, the 
relationship could take the form of y = ax + b, ory = a log x + b, Since the 
resulting equations had somewhat lower correlation coefficients, they 
:Fwli8CQu.ntedjn.the,pm|eatlonsjI^^^ 



By using only data from 1967 on, the relationship takes the form y = 
ax + b, yielding an estimated Federal R&D figure of about $9 billion for 
1985. Even though this time period results in an estimating equation 
with a higher coefficient of correlation, it was discounted because of 
the limited time period covered, and because of the unrealistlcally low 
Federal R&D result for 1985, 

BLS has projected Federal purchases of goods and services to 1985 
in 1963 dollars." When converted to 1972 dollars, the BLS estimate is 
$125.5 billion. At first glance, this estimate may appear somewhat 
high. Between 197S and 1085, BLS estimates these expenditures to 
increase by nearly 3 percent per year. This follows the 1968-75 period 
when Federal purchases of goods and services experienced an average 
annual decrease of 4 psrcent a year. 



" Deparlnient of Labor, Hiirefiu of t-Hbor Slalintins, MoiillilF Ltibor Mm np, al 



However, BLS expects a turnaround in defense spendini begin- 
ning in 1976 and continuing for at least the'next 10 yeare. Defense, 
spending accounts for 70 percent of Federal purchases of goods and 
services, and defense cutbacks between 1968 and 1975 were the • - 
primary cause behind the drop in Federal purchases of goods and 
services during that time, Increases in defense spendlrig over the next 
decade are expected to be the major factor behind the projected 
increases in Federal R&D spending, 



These BLS expectations are consistent with information shown in 
the fiscal year 1977 budget of the U,B. Government, Forecasts of 
defenie outlays, which have a ,99 correlation with defense spending 
over the 1969-75 piriod, show a 3-pBrcint constant-dollar average 
annual increase between 1975 and 1981 with emphasis on increased 
surface/naval capabllitlBS, continuing modernization of equipment, 
and dBvelopment of a new ICBM. It should be noted that data after 
fiscal year" 1977 are long-range plans of the Govirnment, Between 
fiscal years 1977 and IBBl, thesfl plans call for an average annual 
increase of 4 percent in defense outlays. 



'-^'A:pplyinfthiristimHtroi^$lfM"bilHontQ4he-es 
results in a 1985 Federal R&D estimate of $19.3 billion, or 1S.4 percent 
of Federal purchases of goods and sirvioes during that year, The . 
relationship between Federal R&D spending and GNP would continue 
to decrease from 1.2 percent in 1975 to 1,0 percent In 1985. Using a 
different mBthodology, which has been updated to include data since 
1972, C. E, Falk» arrived at a somewhat lower 1985 Federal R&D 
estimate of around $15 billion by assuming a constant-dollar leveling 
in defense spending after 1977, On the other hand, if overall Federal 
R&D spending increased to 1985 at the 1975-77 current-dollar rate of 10 
percent annually and then converted to 1972 dollBrs,^' Federal R&D 
spending would amount to around $24 billion in 1985, 



|« Charles E. Falk, "Dpamics and ForscMling of R&D Funding," Tiiclinologicdl Foreco.'iting 

i" hmmu inflalion ralo of iBpfircint nnnurilly, See pap 11 fordliGusiion on IhedenvBtion 
iif ihis riitc, 



Distribution by Performer 



Once ihe Federal R&D total for 1985 was 
determineti a slep that went beyond the 
Federal R&D projections was undertaken. 
This step ajlanipted to distribute the Federal 
R&D total among the sectors where the work 
is to be performed. It should be noted that the 
distribution of Federal R&D spending by 
performer has no effect on the total national 
R&D effort. It is useful, however, in giving an 
indication of where this Federal money is 
likely to be spent. 

As shown in table 8^ the distribution of 
Federal R&D spending was examined over 
the period 1953-76. The distribution of 
Federal R&D fundini in the early fifties was 
undergoing dramatic change, particularly 
that p^r^tion^^^^ researchand develop- 
ment performed within Federal laboratories 
and industry. This shift between industria! 
Government intramural performanGe oc- 
-curred when the Federal Government began 
to look beyond its own laboratories to 
industry as a source of reBearch and develop- 
ment. Before World War II the Federal 
Government carried out its research and 
development almost entirely in its own 
laboratDries. in response to war^pnerated 
needs, a number of Federal agencieSi 
primarily the Department of Defenae (DOD) 
and the Atomic Energy Commission (AEC) 
began loexpand sharply theircontractB with 
organizations in the private sector, Because 
this produced a subslantial change in the 
pattern of distribution of Federal R&D funds 
among sectors, it was decided not to use the 
1953-56 data in the analysis, 



Distribution of Fedsral R&D funds/by siotor; 1SS3IS 

Pireint 




SOURCE; Natipnil SelinciFQundllipn. 
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Ttie data from table § were anal|iei 
iifHIrtBf showiomeiiniir EOfeari 

trends, m ol linear exirapQlation seems 
uiisiiiteble lor BeMral reasons Jhe fractions 
of Federal RID funds ping to ujW^^ 
and colle§e3, other nonprofit orianiiations, 
and Federal intramural efforts have rani^^^^^ 

ed relatively constant over the W^l 
period, paftie#l| in the latter p^^^ 
IntervaL There are no indications that these 

mi trends will change. Consequently, it 
was aesumed that these proportions would 
be the same in 1915 as they were in m 
This autoniatically has the elfeot of also 
miintainlng the share of Federal Ri funds 

going to industry at the 19^6 proportional 
level, thtisendini a long^ermdeGline. This 
chaiiie in trend is quite consistent with the 
iptedincreaeiniinvolvementofindustry 
in Federal energy and defense RiD 
proirams, 



For Federal intramural RM performance, 
OflllliaualifluUkllPa lin^e series 
results in a level of 33 pereent of the total 
Since 19^1, however, Federal intramural 
perforainoi has remained fairly constant 
and has averaged i percent over this period, 
It was assumed that this ratio would remain 
constant in 19i The university and college- 
associated Federally Funded Research and 
Devalopfflent Centers (FFRDC's) Federal 
RID perfofrnance is estimated to be I 
percent ol lotel Federal R^D spending for 
m Thii ratio was based on the hietorical 

relitioiisllip between Federal RiD perlor- 
mance of universities and their assoeiated 
FFEDC's durini the MIM period when 
Federal RlD ipendini in university and 
colleii-associatad FFEDC's averaged less 
thin one^helt of Federal W spendini in 
unlversitiee and colleges, 



Since Federal R&O funding at nonprofit 
inetitutions historically has been slightly 
lower than that of universlty-associater 
FFRDC's, their Federal effort was estimated 
at y percent of total Federal RID spending 

for 1985. 



The amount attributed to university^ and 
eollege-associated FFRDC's and nonprofit 
institutions was obtained by subtracting 
the amount estimated for the other sectors 
from the proiected Federal RID total, This 
resulted in a 1985 level for these two sectors 

of9,5perGenl, ^. 



The adjusted liBS distribution was 
applied to the Federal RIeD totals to obtain 
Federal RID performer data for that year 
(tibleij, 



UNIVERSITIES, COLLEGES, AND 
OTHER NONPROFIT INSTITUTIONS 



These two sectors perform a small but vital role in the Nation's 
total R&D effort, In terms of the type of activity undirtaken, thsy 
account for nearly 70 percent of the total basic research performed in 
the United StateSi In ternis of the level of funds provided for research 
and development, however, the combined funding from all non-Federal 
sources in these two sectors accounts for less than 5 percent of the 
total. For this reason, projected R&D expenditures foruniversitiesand 
colleges and other nonprofit institutioni will have a small impact on 
national R&D projected amounts, 



Universities and Colleges 



Recent developments in the financial situation of universities and 

CQllegea in general have become a cause for major concern among both 
private and public institutions of higher education, For example, a 
recent special report by the American Council on Education states, "the 
overridini conclusion from the present study and earliar evidence is 
that progressive deterioration has been occurring in the financial 
conditions of higher education as a whole in rBcent yearSi Furthermore, 
the process of declini appears to have accelerated during the past three 
years under the joint influence of inflation and recession in the national 
economy,"" Another study found that "Among universities, major 
research institutions appear to have been hardest hit by cutbacks in 
public funds,"^^ The reduced rate of growth in MQ support is a product 
of these developments, 



R&D funds provided to institutioni of higher educetion are 
1974 level of $2.6 billion (tabla 2). 

The, relation between R&D expenditure trend data and ielected 
indicators of campus activities-such as graduate enrollment, 
educational ipending, or doctorate production in the sciences and 
engineering-was initially examined as a meani of projecting R&D 
expenditures for this eector, For example, both graduate enrollment 
and dodorel production in science and engineering fieldiareprojecied 
to decrease slightly between 1973 and 1985 if recent trende continue,^^ 
while educational spending is expected to increase in constant dollars 
by 1 percent annually between 1975 and 1985.^' However, based on the 
relative small size of univBriity R&D ependini as compared to overall 
R&D spending, it was decided to use historical trends in 
university R&D spending as the basis for Iheee projections, 



^" NiiHiiniil Mmm FiiiindHlinn, Pw\miim of Du^mn find Enroll/nnnl in teiunni? nnd 
Kfi^mijurin^ F\Sh !ii 19115 (NSF 7|l4()i) (WasliinjJliin, UL imt Supl. of Dnciimenla, U.S. 
Govfjrniiitml nffice, W^. 

^iDpiilmenlnfCnmiiifimi. U.S. IndufilftolUiiltoMl^/iMW^^^ 
DocufflBniSi Uuvernmeni Prinling Offinii). 



'^itlrtfprd^oifcr'tlTT'tM^^ 



universities and collegea, which include nonprofit fnstitutionSi 
induitry, and institutions' own funds^ analysis of the R&D spending 
patterns over the 1970-75 period in terms of constant 1972 dollars 
show that most of the growth in the non-Federal sourGiS of R&D funds 
took place prior to 1972 (table 10), Since that time, the rate of growth 
slowed considerably before increasing again in 1975, Baaed on these 
recent trends and on analyses of the financial condition of universities 
and colleges, such as those cited above, the 1985 level of R&D spending 
in universities and colleges with non-Federal funds were projected at 
the 1972-75 average annual growth rate, 



Ly le H. Liinlor nnd Ctiarki [. Anderion. A Si iidy of ik Fmnml Condilien of Calleges ond 
Uiiivfirfiili^s; im-Wll (Wnshingtnni D,C.; kmnm CounEll on Eduoalion, October li7S),p, 

Nfltloniil ConiniiBsinn on llie Financing ot PoiliGcondiry' EduGallon, Financing of 
PfiHlMiidflry EdiHjnlioninfluiUnilodSifltfiH (Wusliinglon.D.CJ040i;Supt.QfDocuinentB,l].S. 
Governinjinl Printing Offlcei DBcamlier 1973). 
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Other Nonprofit Institutions 



Nonprofit institutions are expected to spend, as measured in 1972 
constant dollars, $1,3 billionin 1985 onR&D activities (table2),Thisis 
up from $1.1 billionin 1974, The Federal Government, which financed 
slightly more than two-thirds of the nonprofit 1974 total, is expected to 
account for a slightly higher share in 1985. 



The two non-Federal sources of R&D funds in nonprofit in- 
stitutions include industry and other nonprofit institutions. The R&D 
spejnding patterns of these two sources were analyzed over the 1968-75 
period in terms of constant 1972 dollars (table 11). Over this period* 
R&D spending by the two non-Federal sources of R&D funds has 
remained relatively level Based on this factor, the 19B5R&D estimates 
were maintained at the 1975 amouiits. 
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, 45.8 


4,859 


53,4 


62.90 


15,9 




9,0 


1957 


. 50,0 


6,119 


55,7 


68,02 


61,6 


9,411 


10,5 


i9§a 


, 53,9 


6,791 


58,1 


66.06 


92,8 


10,280 


11,1 


1959 


, 53,9 


8,059 


58.7 


B7.52 


Ql A 






1960 ., 


537, 


8,752 


59.1 


68.67 


90,8 


12,?4& 


14,0 


1961 


5?,4 


9,264 


60.0 


69.28 


95,6 


12,312 


14.0 


1962 


. 63,7 


9,926 


61,8 


70,55 


103,1 


14,CSI 


13,6 


1963 


, 64,6 


11,219 


63,2 


7159 


102,2 


15,e?1 


15,3 


1964 


, 65,2 


12,553 


66.1 


7S.71 


100,8 


17,a« 


17,2 




, 67,3 


13,033 


67.0 


74,32 


1UU,b 


1 (,5J0 


17,4 


1966 


, 78,6 


13,990 


70.0 


76.76 


112,5 


1B,22S 


16,2 


I96f 


, 90,9 


14,420 


72.5 


?9,02 


125,3 


18,249 


14,6 


1968 


. 91,0 


14,952 


76,4 


82.57 


128,3 


18,108 


141 


196f 


97,5 


14,914 


80,0 


86,72 


121,8 


17,116 


14,1 




9S6 


14,764 


36.4 


91.36 


110,7 


16,160 


14,6 


13?1 


, 98.2 


14,982 


92,6 


96.02 


103,9 


15,803 


15,0 


1972 


, 102,1 


15,887 


100,0 


100.00 


102,1 


16,88? 


iy 


1973 


m.Q 


16,437 


106,1 


108,92 


. 91,1 


15,516 


16.1 


1974 ,,„„,, 


1117 


16,897 


1!7,6 


116.20 


95,0 


14,539 


15.3 


1975 


: izaz 


18,577 


130,6 


126,37 


94,3 


14,7M 


15,6 



















Sources: Naticnai Science Foundation and U.S, Department of CQfiimafGe, 



Unive^lty 











Univer- 


and coliiga 


Othif 




Fidiral 






sities 


and aiio^ 


nofiprol 












ciitid 




Year 


total 


iniramufa 




Qoilagei 


FFRDC'i 


tutloni 


1953 


100.0 


36.6 


51.8 


SO 


44 




1954 


1000 


3i.5 


151 


5 1 






1955 


100.0 


25 J 


62,1 




^ 1 




1956 


100.0 


2U 


88.5 


4.4 


40 


1J 


1967 


100,0 


10.9 


70,8 


3.7 


3,9 


11 


1958 ,,,, 


100.0 


20.2 


70,1 


3.7 


4.3 


1.6 


1959 


100,0 


20.3 


661 


3i 


4.2 


1 j 


1960 ,. 


100,0 


w 


BIB 


4.6 


4,1 


2.1 


196! 


100,0 


20.2 


BW 


5.4 


44 


2.6 


1962 i,., 


100.0 


211 


04.1 


6.2 


4.7 


3.1 


1963 


100,0 


213 


64.8 


e.i 


4,7 


3.4 


1164 


100.0 


22,6 


its 


7.3 


5.0 


31 


1985 


100,0 


23.7 


SI4 


82 


4.8 


3.8 


1966 


100.0 


Z3,0 


59.6 


9.0 


4J 


3.9 


Wl 


100.0 


23,6 


58.0 


9.8 


47 ^ 


4.0 


liii 


10O.0 


23.4 


57i 


10,6 


4B 


4 1 
*t. 1 


1969 


10O.0 


23.5 


56,7 


1Q7 






1170 


100.Q 


211 


527 


11.2 


5,0 


5,0 


1Q7i 


luu.y 


27J 


51.2 


11.1 


4,8 


48 


1972 


ififln 

1 yuiy 










A 1 


1973 


100 [) 




wu.U 






4,3 


1974 


1QO.0 






\L\J 






1975 


10O.0 


21.5 


49,3 


m 


5,3 


46 


1171 


Ififln 




7 






4y 
















I9es 


100.0 


33.1 


36,1 


11.2 


5.8 


6,8 






























1915 


100.0 


28.0 


50,5 


12,0 


5=0 


45 



Note: Delail may not add to total baciusi of roundin|. 
Source: National SeienciFoundatian. 
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Um 10.-No!i-Fidefil i^pindliurii lor rtiiareh 
^rid deyflopftiifil it ynNnlllii and eollegii, 
byioyrde: leliettd i%m 

iMillioni of ie?2 dollaril 



Table l-Fidiril riieareh and dgvildpinintt by piriomtir 

iMiliions of 1972 dollars] 



nn 
m 



Total 
Fedarai 

m_ 

$14,541 
19i90 



Federal 

jntrariiural Industry 



S4,144 
5,400 



sities 
and 
cpllBges 



Soyrci; Natlpnal Science Foundation: 



Unii/erilly Other 

andcollsgi nonprofit 
associated Insti^ 
FFRDC*i tutions 



$?44 
965 



$733 
876 



Other 

UniversI- nonprofit 
tiei and inilh 
Total Industry colliges tutions 



1166 ,,,, 


,., $591 


$55 


$395 


S141 


1170 ,,,, 


,., 753 


67 


505 


181 


1972 


.,. 838 


75 


576 


187 


1B73 


,., S46 


B1 


576 


189 


1974 


.,, 850 


83 


579 


188 


1975 


,., 875 


87 


590 


198 


1985 


,,, 1,020 


140 


640 


MO 



Source: Natlonai Science Founditlon. 



Ill l1,^NQn=Federil wpendliurii for tmmh 
mpmwl li nenproflllnilit 
by lourde: itlicled yiars 

[Miilioni of doliari] 



Othir 
nonprofit 

instil 



Year 


Total 


Industry 


iLitlons 


1968 ,,,,, 


,, 1328 


S8B 


$240 


1972 ........... 


365 


10B 


257 


1973 ., 


364 


108 


256 


1974 


344 


103 


241 


1175 


336 


99 


237 


1985 


340 


100 


240 


Soiree; Nationa 


1 Sclenpi Foundation, 
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